Probing peptide backbone function in bombesin. A reduced peptide bond analogue with potent and specific receptor antagonist activity.
Each peptide bond CONH group in the most important COOH-terminal octapeptide region of [Leu14]bombesin was replaced by a CH2NH group using recently developed rapid solid-phase methods. The resulting analogues were then examined for amylase releasing activity in guinea pig pancreatic acini and for their ability to inhibit binding of [125I-Tyr4]bombesin to acinar cells. Replacement of the Trp8-Ala9, Gly11-His12, and His12-Leu13 peptide bonds resulted in about 1000-, 200-, and 300-fold losses in both amylase releasing activity and binding affinity. The Val10-Gly11 replacement, however, retained 30% potency relative to the parent peptide. Ala9-Val10 and Leu13-Leu14 bond replacement analogues exhibited no detectable amylase releasing activity but were still able to bind to acini with Kd values of 1060 and 60 nM, respectively (compared to 15 nM for [Leu14]bombesin itself). Subsequently, both analogues were demonstrated to be competitive inhibitors of bombesin-stimulated amylase release with IC50 values of 937 and 35 nM, respectively. [Leu14-psi-CH2NH-Leu13]Bombesin exhibits a 100-fold improvement in binding affinity compared to previously reported bombesin receptor antagonists and showed no affinity for substance P receptors. It was also a potent inhibitor of bombesin-stimulated growth of murine Swiss 3T3 cells with an IC50 of 18 nM. In terms of a bombesin receptor-binding conformation, these results may aid in the delineation of intramolecular hydrogen-bonding points and the eventual design of improved, conformationally restricted analogues.